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tion, pain and overall HRQL with patients reporting more mor-
bidity. The results are consistent with the published literature.
Future research should focus on intra-rater reliability, respon-
siveness and validity.
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PRO data have now become an integral part of clinical trials to
evaluate the efﬁcacy of treatment for severe and terminal illness.
However, it is often fraught with missing data due to illness,
death and early termination of a trial (time to event study or
superior efﬁcacy). OBJECTIVES: To evaluate different methods
of data imputation when trials are terminated early and there is
missing data due to deteriorating health. METHODS: Using data
from a large cancer (multiple myeloma) trial which included 
both missing data due to illness and early termination due to
study termination or non-illness-related reasons, several statisti-
cal methods were evaluated. A total of 598 subjects completed
the EORTC QLQ-C30 at least one post-baseline timepoint and
were available for analysis. After setting PRO scores of all sub-
jects who died to the worst possible scores, remaining missing
data were imputed and analyzed by either multiple imputation
(M = 4) using a generalized estimating equation technique, Sun
and Song method for censored data, and Pattern-Mixture
models. Global Health was the primary PRO endpoint with all
other scales adjusted for multiplicity using the Hochberg-
Benjamini method. RESULTS: All methods found similar results,
although the multiple imputation method found the most
number of scales/symptoms signiﬁcant (N = 10). Sun and Song
and the Pattern-Mixture model each found the same four scales/
symptoms signiﬁcantly different between groups—Global
Health, Cognitive Functioning, Emotional Functioning and
Dyspnea. CONCLUSIONS: All methods are useful approaches
to handle missing data imputation and analysis. The multiple
imputation method appears to be less conservative, ﬁnding ten
signiﬁcant differences versus four with the other methods. The
Sun and Song approach provides an insight into what the treat-
ment differences would have been had all the subjects stayed in
the study. The Pattern-Mixture model was the most complex
method and did not provide any additional information over the
other methods.
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OBJECTIVES: To assess inter-rater reliability and discriminative
validity of Brazilian Portuguese HUI questionnaires for a sample
of survivors of childhood cancer. METHODS: A sample of 
consecutive patients attending the long-term follow-up clinic 
at Centro de Treatmento e Pesquisa Hospital do Cancer in 
São Paulo was recruited. Self- and proxy-assessment versions of
self-complete, one-week health-status recall HUI questionnaires
were used. A questionnaire was completed independently by
each patient (self-assessment), and nurse and physician (proxy-
assessments). HUI single-attribute utility scores (n = 14) and
health-related quality of life (HRQL) scores (n = 2) were derived
using standard coding algorithms and published utility functions.
Single measure, one-way random effects models were used to cal-
culate intra-class correlations (ICC) of inter-rater agreement.
Analysis of variance (ANOVA) assessed the statistical signiﬁ-
cance (p < 0.05) of differences in mean utility scores for patients
in various diagnostic groups (n = 15). RESULTS: HUI data for
138 cancer survivors (45.7% female) were collected from the
three types of assessors. Patient mean age at diagnosis was 6.3
(min = 0.2, max = 17.4) years and 22.8 (13.4, 40.2) years at
survey. There was substantial to almost perfect agreement 
(ICC > 0.85, p < 0.001) between all pairs of raters for all types
of utility scores. ANOVA detected statistically signiﬁcant (p <
0.013) differences among the diagnostic groups, in means of
HUI2 and HUI3 HRQL utility scores, HUI3 vision (p < 0.0005),
HUI3 ambulation (p = 0.002), HUI2 mobility (p = 0.001) and
HUI2 self-care (p < 0.045). CONCLUSIONS: There was sub-
stantial or better agreement in all single-attribute and HRQL
utility scores between pairs of patient, nurse and physician asses-
sors. Differences in mean HRQL among diagnostic groups is evi-
dence of discriminative validity. The Brazilian Portuguese HUI
questionnaires should be considered for future PRO-studies of
morbidity and HRQL in survivors of cancer in childhood in
Brazil. Future research on the measurement properties of the
Brazilian Portuguese HUI questionnaires should focus on con-
current validity and other health problems.
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OBJECTIVES: The importance of postmarketing surveillance
was again publicized by the recent recall of Vioxx; similar 
concerns should be addressed in trial-based cost-effectiveness
analyses (CEA). The net beneﬁt regression approach applies
econometric methods; thus, offers a power tool to assess CEA of
a new intervention in a non-randomized environment (e.g.,
claims data). Our study proposed a Bayesian approach to syn-
thesize clinical trial data with secondary data collected in post-
marketing setting. METHODS: We ﬁrst compared the treatment
effect estimated from least squares (LS) and Bayesian regressions
using a simulated data of 200 pairs of case-control patients. The
data contained information on cost (C), effectiveness (E), and
demographics for each patient, with 85% of data in the quad-
rant of positive incremental cost and incremental effectiveness.
The dependent variable was the net beneﬁt (NB), calculated as:
lE - C, where l denoted the maximum willingness to pay;
covariates included demographics and a binary variable indicat-
ing treatment. By incorporating trial data in the prior distribu-
tion, we demonstrated use of the Bayesian regression to update
the net beneﬁt estimates with observed data, exempliﬁed by the
simulated data. RESULTS: NB estimated from LS and Bayesian
approaches were very similar when non-informative prior was
used, representing the scenario where the trial data was
neglected. However, using the posterior distribution of the
regression coefﬁcients, the Bayesian approach can infer the prob-
ability that the new treatment was cost-effective. At l = $15,000,
the estimated NB was $679.3 (P = 0.766) in OLS and $677.5 in
Bayesian, with 0.61 probability of cost-effective. When a strong
prior favoring the new treatment was employed, the estimated
NB increased to $3,414 at l = $15,000 and the probability of
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cost-effective became 0.96. CONCLUSION: The ability to incor-
porate prior information makes Bayesian regression a useful
method in postmarketing surveillance. Our analytical framework
can be further expanded to address selection issues.
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OBJECTIVES: The purpose of this study was to examine the
meaning given to a number of concepts of risk and uncertainty
by clinical oncologists and to better understand how physicians
use these terms in their day to day practice. METHODS: Open
ended semi-structural interviews were used to elicit deﬁnitions of
“Risk,” “Uncertainty,” and “Ambiguity,” as well as the methods
used to express the concepts and the barriers that exist in com-
municating these concepts. Participants included board regis-
tered practicing oncologists at two major academic teaching
hospitals. Purposive sampling was used to obtain a range of spe-
cialties and levels of seniority within the target population, with
a total of 14 interviews being conducted. RESULTS: A broad
range of meanings were associated with these three concepts,
with little consistency, if any, in the actual deﬁnitions given to
the key concepts. Methods for communicating risks also varied,
but all respondents found signiﬁcant barriers to communicating
these concepts with patients. A number of other key themes
emerged relating to risk and certainty, including the differences
between population and individual risk, issues of sample size and
power, and the importance of conditioning risk to the individual
patient. CONCLUSION: This paper demonstrates that there is
not a set of clear cut deﬁnitions to cover issues of risk and uncer-
tainty and that this leads to difﬁculties in interpretation and com-
munication, even among physicians and especially to patients.




PREVALENCE OF CO-MORBID CONDITIONS AND
CONCOMITANT MEDICATION USE AMONG TYPE-2 DIABETES
PATIENTS IN A STATE MEDICAID POPULATION
Kavookjian J1, Mody R1, Kalsekar I2, Iyer S3, Rajagopalan R3, Pawar V1
1West Virginia University, Morgantown, WV, USA; 2Butler University,
Indianapolis, IN, USA; 3Takeda Pharmaceuticals North America, Inc,
Lincolnshire, IL, USA
OBJECTIVE: Risk factors for Type-2 diabetes have been associ-
ated with other conditions, including cardiovascular conditions
categorized under the metabolic syndrome. The objective of this
study was to describe the prevalence of co-morbid conditions, as
well as concomitant medication use, for Type-2 diabetes patients
in a state Medicaid population. METHODS: Data for Type-2
diabetes patients were extracted from medical claims for the year
2001 using ICD-9 codes 250.0¥–250.9¥, where x equals zero or
two. Patients under managed care coverage, or over age 65, were
excluded. The patients were followed for one-year from the
index date to determine the presence of co-morbid conditions
and prescription drug utilization. The presence of co-morbid
conditions such as cardiovascular, peripheral vascular, cere-
brovascular, complications of uncontrolled diabetes (retinopathy,
neuropathy, nephropathy), and other conditions (liver disease,
HIV, cancer) were identiﬁed using appropriate ICD-9 codes.
Drug utilization was ascertained from prescription claims data
using National Drug Classiﬁcation (NDC) codes. Prevalence 
of co-morbid conditions and concomitant medication use was
described for the overall population and on the basis of age and
gender. RESULTS: The most prevalent (70%) co-morbid condi-
tion among Type-2 diabetes patients was hypertension. In addi-
tion, approximately 55% of patients had medical services claims
for co-morbid hyperlipidemia, and 41% had co-morbid cardio-
vascular conditions. Prevalence of hypertension and cardiovas-
cular conditions among genders was similar; patients in the over
55 age category had the highest prevalence of cardiovascular
conditions (52.2%) and hypertension (76.7%). For prescription
use, nearly three-fourths of patients ﬁlled prescriptions for anti-
hypertensives; 47.1% ﬁlled prescriptions for statins, ﬁbrates, and
other lipid-lowering drugs. CONCLUSIONS: As expected from
results of studies in other Medicaid populations, hypertension
was the most prevalent co-morbid condition with Type-2 dia-
betes. Other cardiovascular conditions also prevailed, warrant-
ing treatment of these conditions as part of the metabolic
syndrome.
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OBJECTIVE: To examine the relationship between pre-existing
depression and incidence of type-2 diabetes. METHODS:
Administrative claims data of a state Medicaid were used to meet
the study objective. Medicaid enrollees with depression were
identiﬁed in the year 1997 using ICD-9 codes for depression. A
comparison group without depression was also identiﬁed in
1997. Enrollees with a medical/pharmacy claim for type-2 dia-
betes in 1997 were excluded from the analysis. Both these groups
were then followed till December 31, 2002 to identify incident
cases of type-2 diabetes. The analysis was restricted to patients
who were continuously Medicaid eligible through the period
1997–2002. In addition to univariate chi-square analysis, logis-
tic regression analysis was conducted to examine the association
between depression and incidence of type-2 diabetes controlling
for the effect of demographics and presence of co-morbidities.
RESULTS: A total of 4472 eligible enrollees with depression
were identiﬁed in the year 1997. The comparison group con-
sisted of 5195 eligible non-depressed enrollees. A signiﬁcantly
higher fraction of depressed enrollees (15.7%) developed type-2
diabetes as compared to non-depressed enrollees (11.7%) (p <
0.01). Results of the logistic regression demonstrated a signiﬁ-
cant interaction effect between gender and presence of pre-
existing depression, suggesting that the odds of developing 
incident type-2 diabetes in enrollees with depression were sig-
niﬁcant only in females. Females with pre-existing depression
were nearly one and a half times more likely to develop incident
type-2 diabetes as compared to non-depressed females, after con-
trolling for age, race, and cardiovascular co-morbidity at base-
line (Odds Ratio = 1.479; p < 0.01). CONCLUSION: The
observed higher risk of type-2 diabetes among females with
depression may suggest that physicians need to monitor diabetic
metabolic changes in females with depression for early detection
and treatment of type-2 diabetes.
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